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Disclaimer

The data, forecasts, analysis, and/or any other information contained within this document and any attachments thereto (“Documents”) are for information
purposes only and are provided on a non-reliance basis and any obligation and responsibility is hereby disclaimed with respect to such content.

Neither the GECF, any of the GECF Members and Observer Countries, nor any of their officials, representatives, agents or employees (the ‘Parties’), while fully
reserving their rights with respect thereto, shall assume any liability or responsibility for the content of the Documents and any data, analysis, or any other
information incorporated therein.

None of the Parties, including any individual involved in the preparation of the Documents, provides any representation or warranty, express or implied, nor
assumes any liability or responsibility as to the accuracy, adequacy, completeness, or reasonableness of any material, information, data or analysis contained in
the Documents or represents in any way that its use would not infringe any rights owned by a Party or any third party.

The Parties shall not be liable for any errors in, or omissions from, such information and materials.

The Document is not intended nor shall it be deemed as a substitute for your own independent judgment or professional advice for your business, investment,
finance, or other commercial or non- commercial activity or clients. Subject to the above reservation, the analysis, information and views presented in this
Documents are those of the GECF Secretariat and do not necessarily reflect the views of GECF Members and/or Observer Countries.

Except where otherwise stated expressly, the copyright and all other intellectual property rights in the contents of this Documents (including, but not limited
to, designs, texts, and layout) shall be the property of GECF. As such, they may not be reproduced, transmitted, or altered, in any way whatsoever, without the
express prior written permission of the GECF. Where the Documents contain references to materials from third parties, the GECF Secretariat shall not be
responsible for any unauthorized use of third party materials and/or the consequences of such use.
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Source: GECF Secretariat based on data from Argus and Refinitiv Eikon

Gas and LNG spot prices have surpassed historical highs and recorded extreme volatility in 2022 fueled by geopolitical developments,
growing concerns for security of gas supply and a tightening global LNG market. TTF spot gas prices averaged $38/MMBtu, more than
doubling from the previous year. Meanwhile in Asia, LNG spot prices averaged $33/MMBtu, more than 75% higher y-o-y.

Spot price volatility was even more rampant in 2022 compared to the previous year. More so, European hub prices experienced much
higher volatility compared to Asian LNG spot prices.
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PHYSICAL TRADING POINT

VIRTUAL TRADING POINT

* Agas hub can be defined as a point where the ownership of gas is exchanged between sellers and buyers, and can be physical or virtual.
* Hubs can be classified as balancing, financial or benchmark depending on their stage of development and their function.



mmm Formation of a gas hub
TECHNICAL ASPECTS
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MAP OF MAJOR EUROPEAN HUBS TOTAL TRADED VOLUMES AVERAGE CHURN RATES
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Source: GECF Secretariat based on data from WoodMackenzie

« TTF has become the most established and liquid European gas hub with significant traded volumes and good churn rate. Price
movements in other European hubs, as well as Asian LNG spot prices, have been closely tracking movements in TTF prices.

« The efficient functioning of European gas hubs may be affected by market interventions that may attempt to correct any supply/demand
imbalances. One such government intervention was the Council Regulation (EU) 2022/2578, which established a market correction
mechanism (MCM) for TTF derivatives, and has recently been extended to other European hubs.



smm Trading instruments and risk management

Long-term contracts

‘ OTC trade
‘ Exchange trade

Trading at hubs can be conducted via over-the-counter (OTC) or exchange trade. Hubs usually have a mix of both instruments

depending on its stage of development. Most European hubs were initially based on OTC trade with exchange-traded instruments
gradually being integrated.

Price
discovery

Short/medium-term contracts

An exchange is a specialized trading platform that trades spot and futures products with the gas hub as the delivery point. It matches
bids and asks in order to determine the market-clearing price, and a clearing-house provides financial guarantees to execute all trades.

GECF
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Doha Declaration

6" GECF Summit of Heads of State and Government
of the GECF Member Countries

22 February 2022
Doha, State of Qatar

Natural Gas: Shaping The Energy Future

GECF continues to “support the
fundamental role of long-term gas
contracts as well as the gas pricing based
on oil/oil products indexation to ensure
stable investments in development of
natural gas resources,” as outlined in its
Doha Declaration dated 22 February
2022.

However, with the increasing role of hub-
indexation in the market, the Forum
commissioned a study on gas hubs in
2020 in order for GECF Member Countries
to gain a clearer understanding of price
formation at gas hubs, as well as the
potential risk management strategies that
can be used to optimize their portfolios.
This study entitled “Assessment of Natural
Gas Hubs, Associated Risk Management
Instruments and Potential Future
Developments” was conducted by FIEF.

‘l Institute for Energy
\ and Finance Foundation

Study on “Assessment of Natural Gas
Hubs, Associated Risk Management
Instruments and Potential Future
Developments”

The third (final) draft of the Study

For the Gas Exporting Countries Forum

December 1=, 2020

GECF
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Black Sea — 710 Bcm Expected to reach 1.1 bcm in 2023

REGULATORY FRAMEWORK

GAS STORAGE Turkey’s Energy Market Regulatory

Existing - 4.6 Bcm Authority (EMRA)
Under construction - 4 bcm Energy Exchange Istanbul (EXIST)

gas pipeline existing X NG import terminal existing

------ gas pipeline planned/proposed XX LNG import terminal (offshore)
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* Turkey has existing gas infrastructure including pipeline gas imports from Russia, Azerbaijan and Iran, four LNG import terminals, gas

reserves and underground gas storage.

* In addition, gas production from the Black Sea is expected to start this year.
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Strengths Weaknesses

e Geographic location e Insufficient pipeline capacity

e Regulatory framework - existing infrastructure
regulatory authority and energy e Lack of market participants —only one
exchange firm importing LNG

e Existing infrastructure — LNG import e Regulated market — need to liberalize
terminals, pipeline gas imports, storage

Opportunities Threats

e Attract investment to develop gas e EU regulations

infrastructure e Economic and technological restrictions
e Attract new market players
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« Gas hubs has evolved over the past decades in Europe and North America, from acting as balancing
points to becoming benchmark hubs and playing a crucial role in gas price setting based on market
fundamentals.

« The creation of a gas hub is highly dependent on several factors including regulatory framework,
infrastructure and market participants, with its success underpinned by its liquidity.

« Trading at hubs can be conducted via OTC or exchange trade, and used as a risk management tool.
« Turkey may be poised to become a gas hub in the future particularly due to its unique geographic

location however, there will need to be further infrastructure development and opening up of the
market to more participants.
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Thank you for your kind attention

! , Tornado Tower, 47th, 48th Floor. West Bay, Doha, Qatar. www.gecf.org
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